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Summary A 49-year-old woman presenting with leg edema and progressive dysp-
nea on exertion was found to have a diastolic murmur. Echocardiography revealed
increased left ventricular volume and severe aortic regurgitation (AR). She also had
pain in her chest and left shoulder. Gallium scintigraphy showed increased uptake
in the sternum, and further examination indicated chronic osteomyelitis in the ster-
num and the proximal portion of bilateral clavicles. Aortic valve replacement was
performed and the ascending aorta was found to have inﬂammatory wall thickening
with adhesion formation. Histological study and other postoperative examinations
revealed Takayasu’s arteritis (TA). Involvement of bone is rarely described in TA, and
typical manifestations such as claudication of extremities, decreased brachial artery
pulse, and arteriogram abnormality were absent, which made the preoperative diag-
nosis difﬁcult. Here we report a case of severe AR due to TA which presented much
difﬁculty in the diagnosing process, because a rare complicated illness, osteomyeli-
tis was clinically apparent and there were few clinical manifestations related to
TA.
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ntroductionakayasu’s arteritis (TA) is a chronic inﬂamma-
ory disease of unknown etiology that primarily
ffects large vessels, such as the aorta and its
ain branches [1]. This inﬂammatory condition
gy. Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Transthoracic echocardiography in the preop-
erative period. (A) Long-axis view shows increased LV
volume, posterior wall thickening of aortic root (arrow-
heads), and right coronary cusp thickening with motion
limitation (arrow). (B) Color doppler shows severe aor-
tic regurgitation with pressure half time of 195ms. Ao,
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sakayasu’s arteritis and aortic regurgitation
auses narrowing, stenosis, occlusion, dilatation, or
neurysm of the involved arteries. Therefore clin-
cal manifestations vary greatly depending on the
ffected arteries [2], making an early diagnosis dif-
cult. Aortic regurgitation (AR) is a complication
n 13—25% of TA patients [1,3], and is consid-
red as an important risk factor for mortality [4].
nvolvement of bone is rarely described in TA,
lthough similar ﬁndings are occasionally noted in
olyarteritis nodosa [5—7]. Here we report a case
f severe AR due to TA which was clinically masked
y osteomyelitis because the clinical manifestation
ad only inﬂammatory signs.
ase report
49-year-old woman presenting with leg edema
nd progressive dyspnea on exertion was found
o have a diastolic murmur. Blood pressure was
32/57mmHg, showing widened pulse pressure
ith low diastolic pressure. Pulsus magnus and
ounding pulse on physical examination was not
emarkable. Echocardiography revealed increased
eft ventricular volume with mildly impaired wall
otion (LVDd 62mm, LVDs 45mm, FS 28%) and
evere AR with aortic cusps thickening and motion
imitation (Fig. 1). Laboratory examination was
otable only for mildly elevated white blood cell
WBC) of 10400l−1, C-reactive protein (CRP) of
.22mg/dl, and erythrocyte sedimentation rate
ESR) of 85mm/h. Aortic valve replacement (AVR)
as planned, however, mildly elevated WBC, CRP,
nd ESR did not improve in spite of the treatment
ith antibiotics. She also had pain in her chest
nd left shoulder, and Gallium scintigraphy showed
ncreased uptake in the sternum. Computed tomog-
aphy, magnetic resonance imaging (MRI), and bone
cintigraphy indicated chronic osteomyelitis in the
ternum and the proximal portion of the bilat-
ral clavicles. Biopsy specimens of the sternum
isclosed diffuse marrow ﬁbrosis and granulation
issue with acute and chronic inﬂammatory cells.
here was no evidence of bacterial infection or
alignancy.
AVR was performed using right thoracotomy
hrough the right 4th intercostal space to avoid
urther damage in the sternum lesion. The ascend-
ng aorta was found to have inﬂammatory wall
hickening with adhesion formation. Histological
tudy showed an adventitial inﬁltration of lym-
hocyte, plasma cells, and multinucleated giant
ells with granulomatous change in the ascend-
ng aorta, and ﬁbrous thickening of aortic cusps
ith institutional myxomatous change (Fig. 2).
adolinium-enhanced MRI performed postopera-
e
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iortic root; LV, left ventricle; LA, left atrium.
ively revealed that the ascending aorta was
ildly dilated up to 33mm and had abnormal soft
issue near-circumferentially without the involve-
ent of the intima. Fluorodeoxyglucose positron
mission tomography/computed tomography (FDG
ET/CT) depicted positive uptake in the ascend-
ng aorta and innominate artery (Fig. 3). These
ndings conﬁrmed a diagnosis of TA, and we
reated her with oral prednisolone 0.5mg/(kg day).
ithin 3 weeks after starting steroid therapy,
he pain in the chest and left shoulder disap-
eared and her CRP and ESR were normalized.
hree months after AVR, echocardiography demon-
trated normalized left ventricular volume and
jection fraction without any valve complications.
he clinical course of symptoms of osteomyelitis
nd heart failure and the data of ESR are shown
n Fig. 4.
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Figure 2 Histological study with Hematoxylin—Eosin
staining. (A) Adventitial inﬁltration of lymphocyte,
plasma cell and multinucleated giant cell with gran-
ulomatous formation are observed around the feeding
arteries in the aortic wall. (B) Aortic cusps develop
mild ﬁbrous thickening with institutional myxomatous
changes.
Figure 3 FDG PET/CT in the postoperative period. Pos-
itive uptakes are depicted in the innominate artery (A),
in the anterior wall of the ascending artery (B), and in
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phe right lateral wall to the posterior wall of the aortic
oot (C).
iscussion
orphologically spared large vessels and com-
lications of osteomyelitis made a preoperative
iagnosis difﬁcult in this case. TA is known as
‘pulseless disease’’, the typical ophthalmological
ymptoms of which were ﬁrst described by Takayasu
3]. Criteria for the classiﬁcation of TA were set
n 1990 by the American College of Rheumatology,
ncluding (1) age at disease onset <40 years; (2)
laudication of extremities; (3) decreased brachial
rtery pulse; (4) systolic blood pressure differ-
nce >10mmHg; (5) bruit over subclavian arteries
r aorta; and (6) arteriogram abnormality. The
resence of three or more criteria yields a sensi-
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Figure 4 The clinical course of symptoms of osteomyelitis and heart failure and the data of ESR are shown. Bone pain
d . ESR
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iue to osteomyelitis occurred in 2006 and was worsening
PSL, prednisolone 30mg/day) improved ESR and bone p
ere controlled with well drug treatment.
ivity of 90.5% and a speciﬁcity of 97.8% [8]. Our
atient exhibited none of these criteria, only clini-
al inﬂammatory signs. Inﬂammatory change of the
scending aorta on enhanced MRI and FDG PET/CT,
hich is useful for the diagnosis of TA [9], nega-
ive ﬁndings of any autoantibodies, and histological
dventitial inﬁltration of lymphocyte, plasma cell,
nd multinucleated giant cell with granulomatous
hange, which is a typical early change of TA, gave
s a deﬁnitive diagnosis of TA.
Coexistence with osteomyelitis in TA patients
s very rare. There are three reports describ-
ng the association between bone lesions and TA.
cConachie et al. [5] and Kim et al. [6] reported
eriostitis with new bone formation in young TA
omen. Another report indicated that a 9-month-
ld infant with pyoderma gangrenosum had sterile
ultifocal osteomyelitis preceding the appearance
f TA [7]. The pathogenesis of the periosteal new
one formation is not only an inﬂammatory process
ut also hypoxia created by arterial insufﬁciency
6]. In some cases of polyarteritis nodosa, arte-
ial insufﬁciency with chronic stasis and resultant
noxia has been suggested as the cause [5]. In
cConachie’s case, although periostitis was present
n the clavicle and scapula, which were near
he active arteritis, an isotope bone scan showed
ncreased isotope uptake on blood pool phase,
hich ruled out arterial insufﬁciency. In Kim’s case,
eriostitis was present in the left ulnar, radius,
nd the proximal shaft of the right tibia, which
ere remote from the active arteritis. There were
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twas rising parallel to bone pain. Treatment with steroid
Symptoms of heart failure began before bone pain, but
o signs of vasculitis in a biopsy specimen. In our
ase, osteomyelitis occurred near the active arteri-
is in the sternum and clavicles. Isotope bone scan
howed normal isotope uptake on the blood pool
hase, which suggested an inﬂammatory process
ndependent of hypoxia as the cause of osteomyeli-
is. No histological evidence of bacterial infection
nd malignancy, and the effectiveness of steroid
herapy indicated that osteomyelitis was produced
y autoimmune mechanism. Moreover biopsy spec-
mens of the sternum had no sign of vasculitis
hose pathology is different from large artery vas-
ulitis such as TA. Taken together, osteomyelitis
s thought to be the complication of TA; however
ther inﬂammatory causes like viral infection and
utoimmune mechanism distinct from TA could be
esponsible. Immunologically detailed mechanism
f TA remains unclear, and generally the complete
xclusion of the possibility of viral infection is
mpossible; therefore, it could not be denied that
R and osteomyelitis occurred concurrently and
ndependently.
AR is present in about 13—25% of TA patients
1,3], which usually develops as a result of aor-
ic root dilatation and pulling apart of the aortic
usps. AR jet induces morphological change of
he aortic valve leaﬂets, such as ﬁbrous thicken-
ng, and this consequently worsens the AR itself
2,3]. However, there are some operative cases
ith normal aortic root diameter [3] and an
chocardiographic study demonstrated that the
hickening of aortic cusps with motion limitation
R[152
is a characteristic ﬁnding, rather than dilated
aorta, suggesting that leaﬂet change is the pri-
mary pathology [10]. In our patient, the aortic root
diameter was 33mm, mildly dilated, but not to the
extent of pulling apart of the cusps. The aortic
cusps, especially the right coronary cusp, thick-
ened with motion limitation. These features also
made it difﬁcult for us to provide a correct diagno-
sis.
For severe AR patients, AVR is the only
curative treatment, but valve detachment and
pseudoaneurysmal formation may occur as a
result of fragile and inﬂamed tissue [3]. Con-
trol of inﬂammation is necessary to prevent such
complications after AVR. Preoperative and post-
operative steroid therapy is important, despite
the risk of susceptibility to infection and poor
wound healing. Patients untreated preoperatively
with an active phase of aortitis need steroid
therapy in the early postoperative period [11].
Although postoperative steroid therapy prevented
our patient from having a major trouble, a
preoperative diagnosis could reduce the risk of
complications with preoperative steroid ther-
apy.
Although a variety of clinical manifestations
sometimes make diagnosis difﬁcult, it is crucial
to give a correct diagnosis in TA patients with
AR requiring surgery for the prevention of periop-
erative complications. Our patient demonstrated
only inﬂammatory signs as a key manifesta-
tion, and clinically apparent osteomyelitis, which
is an uncommon complication in TA, could be
responsible for this sole key. The rare asso-
ciation between TA and osteomyelitis should
alert physicians to the possible diagnosis of TA,
even if no typical manifestations of TA are
present.
[
Available online at www.sA. Hoshino et al.
eferences
[1] Kerr GS, Hallahan CW, Giordano J, Leavitt RY, Fauci AS,
Rottem M, Hoffman GS. Takayasu arteritis. Ann Intern Med
1994;120:919—29.
[2] Moriwaki R, Noda M, Yajima M, Sharma BK, Numano F.
Clinical manifestations of Takayasu arteritis in India and
Japan—–new classiﬁcation of angiographic ﬁndings. Angiol-
ogy 1997;48:369—79.
[3] Matsuura K, Ogino H, Kobayashi J, Ishibashi-Ueda H, Mat-
suda H, Minatoya K, Sasaki H, Bando K, Niwaya K, Tagusari
O, Nakajima H, Yagihara T, Kitamura S. Surgical treatment
of aortic regurgitation due to Takayasu arteritis: long-term
morbidity and mortality. Circulation 2005;112:3707—12.
[4] Morii S. Follow-up study of Takayasu arteritis with aortic
regurgitation. J Cardiol 1995;26:293—8 [in Japanese].
[5] McConachie NS, Morley KD, Jones MC. Case report:
periosteal new bone formation in Takayasu arteritis. Clin
Radiol 1995;50:578—80.
[6] Kim JE, Kolh EM, Kim DK. Takayasu’s arteritis presenting
with focal periostitis affecting two limbs. Int J Cardiol 1998;
67:267—70.
[7] Dagan O, Barak Y, Metzker A. Pyoderma gangrenosum and
sterile multifocal osteomyelitis preceding the appearance
of Takayasu arteritis. Pediatr Dermatol 1995;12:39—42.
[8] Bloch DA, Michel BA, Hunder GG, McShane DJ, Arend WP,
Calabrese LH, Edworthy SM, Fauci AS, Fries JF, Leavitt RY,
Lie JT, Lightfoot Jr RW, Masi AT, Mills JA, Stevens MB, et al.
The American College of Rheumatology 1990 criteria for the
classiﬁcation of vasculitis. Patients and methods. Arthritis
Rheum 1990;33:1068—73.
[9] Miyagawa K, Shiraishi J, Nasu M, Torii S, Arihara M, Hyogo
M, Yagi T, Shima T, Okada T, Kohno Y, Matsubara H. Useful-
ness of ultrasonography in carotid arteries and combined
positron emission tomography/computed tomography for
diagnosis of Takayasu arteritis with unusual presentation
as acute myocardial infarction: a case report. J Cardiol
2007;50:317—24.
10] Song JK, Jeong YH, Kang DH, Song JM, Song H, Choo SJ, Lee
JW, Song MG. Echocardiographic and clinical characteristics
of aortic regurgitation because of systemic vasculitis. J Am
Soc Echocardiogr 2003;16:850—7.
11] Aoyagi S, Fukunaga S, Tayama E, Hayashida N, Akashi H,
Kawara T. Aortic valve replacement for aortic regurgitation
caused by aortitis. Jpn Circ J 1999;63:885—8.
ciencedirect.com
